Background: Adolescents are vulnerable to sexually transmitted infections (STIs) and unplanned pregnancy. Prevention measures and assistance are of significant public health importance in this population.
ADOLESCENTS ARE AN ESPECIALLY important target group for primary sexually transmitted infection (STI) prevention because much of their active sexual and reproductive life lies ahead and they could be less inclined to appreciate their risk of acquiring STIs. 1 However, the mere provision of information is usually not sufficient to allow patients to accurately assess their own risk of infection or to deal with the challenges of informing a partner/ partners, of preventing future infections, or dealing with complications of STIs. 2 Early sexual initiation places adolescents at risk of pregnancy and contracting STIs, including HIV. Sexual intercourse among adolescents is a common phenomenon in Latin America; it is estimated that 50% of adolescents under the age of 17 are sexually active. 3 Little data exist about indicators of sexuality in adolescence in Latin countries or what constitutes sexually healthy adolescents within their cultural environment. 4 Genital infections in women caused by Chlamydia trachomatis (CT) are associated with pelvic inflammatory disease, infertility, ectopic pregnancy, and chronic pelvic pain, and with conjunctivitis and pneumonia in newborns [5] [6] [7] This infection is asymptomatic in most infected women 8 ; thus, efforts to prevent medical complications and to decrease transmission have focused on screening.
We assessed prevalence of CT in a population-based sample of female adolescents in the municipality of Vitória, Brazil, and identified demographic, behavioral, and clinical correlates of CT in this at-risk population. The information will be used for planning prevention and assistance programs to reach this population.
Methods

Study Design
This study was a single-stage, population-based, door-to-door, cross-sectional survey designed to measure the prevalence of CT and related risk behavior in adolescent women in Vitória, Brazil. Vitória is a port city in the state of Espírito Santo, located in the southeast region of Brazil. In collaboration with the Family Health Program (FHP), ligase chain reaction (LCx; Abbott Laboratories, Abbott Park, IL) was used to detect CT and Neisseria gonorrhoeae (GC) in urine specimens. The tests were performed at the laboratory of the Infectious Diseases Unit at the Universidade Federal do Espírito Santo (Federal University of Espírito Santo). A structured interviewer-administered survey was conducted to gather data on sociodemographic characteristics, sexual behavioral, substance use, medical history, and other health-related factors. Response rate for most variables was greater than 94%. Parents were not present during the interview.
Recruitment
An information campaign regarding the research project was conducted in collaboration with the FHP; information distributed in neighborhoods and group (parents and adolescents) and individual sessions (adolescents only) were held at the FHP offices. Information sessions for parents and adolescents included topics of reproductive health and its importance, confidentiality, some general health education sessions, and information about services provided by the FHP. Brazilian law forbids the use of monetary incentives for participation in research. The primary motivation for research participation is volunteerism and increased health knowledge. All adolescent participants were invited to attend a 4-session reproductive health education program at the FHP covering: hygiene, sexuality, contraception, and sexually transmitted diseases (STDs) and HIV.
Study Subjects
The target population was young women residing in Vitória, Brazil. Eligibility criteria were female sex, age 15 to 19 years, and residence in the target area. The Municipal Health Department of Vitória is divided administratively into 7 regions. Of these regions, Health Region II (Maruípe) was selected as the target area because the FHP had previously enumerated the entire population (a census), including adolescents, for targeted implementation of a wide variety of health services and programs aimed at lower-income families. Based on a priori power calculations, the study sought to enroll 464 women. The total population in this target area was 59,664, of whom 3367 (5.6%) were females ages 15 to 19. A random list was generated of dwellings with the target population (adolescent women); contact was made with a resident in 462 (30.4%) dwellings, and 464 (100%) young eligible women agreed to participate with active parental consent (2 homes had 2 eligible female participants). Recruitment occurred from March to June 2002. Urine samples were collected for 461 (99.4%) of women who were interviewed. Women with positive CT and GC results received treatment according to Brazilian National Guidelines for treatment of STI, 9 which was a single dose of 1 g azithromycin and/or 400 mg ofloxacin orally.
Statistical Methods
Standard descriptive statistical analyses were performed, including frequency distributions for categorical data and calculation of means and standard deviations for continuous variables. Prevalence was calculated to reflect the relative frequency of each disease, with corresponding 95% confidence intervals (CIs). Bivariate and multivariate associations with CT were examined only among women who reported any history of sexual activity. Odds ratios and 95% CI were calculated in bivariate analyses to estimate the strength of the association between CT infection and each potential risk factor. 10 Independent risk factors for CT infections were assessed using stepwise logistic regression: variables significant at P Ͻ0.05 in bivariate analysis were entered into the model, and additional variables were entered into the multivariate model based on known a priori associations (for instance, age and number of sex partners). 11 The National School of Public Health-FIOCRUZ ethics committee approved the protocol for the study. Written, informed consent was obtained by all participants and their parents according to Brazilian legal guidelines.
Results
All eligible female adolescents agreed to participate in the study. A total of 464 women participated; 3 refused testing for CT or GC.
Prevalence of CT was 8.9% (95% CI, 6.5-11.9%) overall (n ϭ 41). Sixty-nine percent (N ϭ 320) of the adolescents sampled reported any history of sexual activity of the sample, and prevalence of CT and GC was 12.2% (95% CI, 10.4 -14.0) and 1.9% (95% CI, 1.1-2.7%), respectively. No CT or GC infections were found among women who reported no previous sexual activity. Compared with women who were sexually active, women who reported no history of sexual activity were significantly younger (median age 16.5 vs. 17.5 years, P Ͻ0.001), more likely to live with family (98.6% vs., 70.3%, P Ͻ0.001), but did not report less schooling (70.8% vs. 62.5% reported some secondary education, P ϭ 0.08) or differences in history of family violence (29.2% vs. 35.9%, P ϭ 0.15).
Associations among sociodemographic, behavioral, and selected clinical history variables and CT among sexually active women are shown in Table 1 . Among those women, median age was 17.5 years (interquartile range [IQR] 16 -9), and median number of years of education was 9 (IQR 8 -11), and median age at sexual debut was 15 years (IQR 14 -16). The majority (65.9%) reported being currently in school; and most (89.7%) reported having access to STI and HIV prevention information. Two thirds (65%) reported fear and concern regarding HIV infection. Having had an HIV test, reported by 25.9% of women, was significantly associated with a positive CT test (odds ratio [OR], 2.2; 95% CI, 1.1-4.4; P Ͻ0.01). None of the women who reported no history of sexual activity had tested for HIV previously. A majority (76.6%) of sexually active participants reported inconsistent (not always) condom use, and 24.4% reported having ever purchased condoms; both factors were significantly associated with CT infection, as was having more than 1 male sexual partner. Regular alcohol use, defined as "at least once per week," was reported by 68.8% of sexually active women, but this was not associated with CT infection. There was an association between drinking before/during sexual activity and do not use condoms (OR, 3.19; 95% CI, 1.35-7.52; P ϭ 0.008). There was not statistical association when they reported that the partner had drunk before/during sexual activity. In addition to the high reported prevalence of familial violence (Table 1) , almost one third of adolescent women (28.9%) reported having experienced violence from a sexual partner.
Prevalence and associations of selected clinical and STI-related variables and CT infection among sexually active women are also shown in Table 1 . Less than half (40.3%) of sexually active women reported having been examined by a gynecologist. Almost one third (31.6%) of participants reported a previous pregnancy; however, this was not associated with CT. A history of previously diagnosed STI was reported by 12.8% of women. This variable and various STI symptoms, including vaginal discharge, pelvic pain, and itching, were significantly associated with CT (Table 1) . Gonorrhea was only detected in a small proportion of participants (1.9%); however, a positive test was significantly associated with CT. Table 2 shows variables identified in multivariate analyses found to be independently associated with CT infection. Significantly, consistent (always) condom use and reporting having condoms at home were found to show significant protective associations with CT, and never having purchased condoms was associated with increased risk for number of lifetime sexual partners. Participant age was dropped from the model, because it had no independent association with CT, and dropping it had no effect on the risk estimates of the other variables in the model.
Discussion
This study of chlamydia infection in adolescent young women in Vitória, Brazil, showed a high prevalence of CT in sexually CI ϭ confidence interval; OR ϭ odds ratio; CT confirmed in n ϭ 39. *P Ͻ 0. 001, **P Ͻ 0. 01, ***P Ͻ 0. 05. f: sexual intercourse question all refer to male sex partners. active women (12.2%). Because the population had been previously enumerated by the Family Health Program, this study sought to investigate CT, gonorrhea, and risk correlates in a well-defined and representative population of women age 15 to 19 in Brazil. CT infection was significantly associated with number of sexual partners and significantly less likely among women who reported regular condom use. The prevalence of CT infection observed in this study shows that CT infection rate is consistent with results of previous studies performed among older women in Brazil, which show rates ranging from 4.0% to 19.6%. [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] Our findings from this population based on a sample of young women in Vitória extend these earlier estimates and demonstrate that high rates of CT are not unique to the largest cities of Brazil nor older populations. These data are in agreement with data from North America, especially the United States where some studies show a high prevalence rate of CT among female adolescents as well high-risk behaviors. [22] [23] [24] [25] [26] It shows that even in different cultures and socioeconomic societies, CT is very frequent.
The majority of participants report access to STI prevention information, yet high-risk behavior and self-reported STI symptoms were prevalent and associated with a positive CT result. These results are also consistent with findings among older Brazilian women. 27 The high proportion of pregnancy and self-reported STI are especially worrisome. Countrywide, 18% of adolescents have been pregnant compared with 31.6% in this population-based sample. Although age of sexual debut (15 years) is lower in comparison to that in other surveys of Brazilian women, it is likely the result of the bias introduced by excluding sexually inactive women from the analyses.
In this study, the overall proportion of females tested for CT who had positive test results was high, indicating that there is an urgent need to implement the screening for CT. The ligase chain reaction test used in this study was noninvasive and well accepted by adolescent women. Special consideration must be given to the concerns of young women about vaginal examination that includes the use of a speculum and cervical swab. These data suggest that syndromic evaluation will not detect a large proportion of positive CT infections. The accuracy of the clinical diagnosis of genital infections is low, specifically as a result of the positive predictive value. In this study GC, pelvic pain and itching were strongly associated with CT. Although itching is not described as a symptom associated with CT, it could be associated with a different and unmeasured STI. In comparison, GC was not highly prevalent, (2%), similar to results from other studies. 21 The significantly protective independent associations between factors related to condoms are especially notable. Young women who reported using condoms, having condoms at home, and having bought condoms were significantly less likely to have CT; Brazil has conducted widespread condom promotion campaigns countrywide for HIV prevention. These results suggest that the campaigns are reaching young women and that other infections, including perhaps HIV could be impacted.
Limitations of this study include the modest sample size, which could limit inference to other similarly aged women in Brazil. However, both the sampling methods and the high response rate are strengths that could outweigh this potential limitation. Despite having to obtain active parental consent, the participation rate in this study was excellent, most likely as a result of the strong information campaign conducted in collaboration with the FHP program targeted at both adolescents and parents. Significantly, the participation rate demonstrates that STI/HIV prevention programs can successfully implement confidential and private services for adolescents.
Continued and expanded STI prevention and services should be targeted to adolescent women. Young women in Brazil are at high risk for HIV and STI; STI symptoms, pregnancy rates, and low condom use suggest that risk perception is low among young women, and demonstrate the need for ongoing STI prevention activities, including STI screening and targeted risk reduction programs for adolescents. Increased educational efforts targeted at high-risk individuals are necessary to improve knowledge of STI and their adverse sequelae. With greater knowledge and awareness, individuals and couples could be more likely to practice protective behaviors such as reducing high-risk exposure and to increase preventive measures such as barrier contraception use. 
